Effect of sodium butyrate on autophagy and apoptosis in Chinese hamster ovary cells.
Sodium butyrate (NaBu), which is widely used in recombinant Chinese hamster ovary cell (rCHO) cultures for high-level expression of therapeutic proteins, is known to induce apoptosis in a dose-dependent manner. Lately, the significance of autophagy has increased in the field of CHO cell culture due to the fact that autophagy is related to the programmed cell death mechanism. To determine the effect of NaBu on autophagy as well as apoptosis of rCHO cells, rCHO cells producing erythropoietin were subjected to NaBu treatment. NaBu treatment up to 5 mM increased cleaved forms of PARP, caspase-3, and Annexin V positive population, confirming the previous results that NaBu induces apoptosis. Concurrently, NaBu treatment increased the level of accumulation of the autophagic marker, LC3-II, independently of nutrient depletion, suggesting that NaBu induces autophagy. To elucidate the potential role of autophagy induced by NaBu, a representative autophagy inducer (rapamycin) or an inhibitor (bafilomycin A1) was added to cultures together with NaBu. It was found that autophagy had the potential role of a positive cell survival mechanism under NaBu treatment. Furthermore, gradual reduction in mitochondrial membrane potential/mass and recruitment of a mitophagy protein, Parkin, to the mitochondria were observed under NaBu treatment, suggesting that this positive function of autophagy might be mediated by the autophagic removal of damaged mitochondria. Taken together, autophagy was observed in rCHO cell culture under NaBu treatments and the results obtained here support the positive effects of autophagy induced by NaBu treatments.